PHAKMACEXmCAL COMPOSmOKS 



This is a Coniiniution of U.S. application Scr. No. 
07/742.574, filed A.U£. 7, 1991, now abandoned; in turn 5 
H Continuation of Sen No. 07/410,020 filed Sep. 20, 
1989, now jfthanHoncsd; in turn a Continuation of Ser. 
No. 07/133,520 Hlctl Dec 16. 19S7, now abandoned. 

FIELD OF THE INVENTION 
This invention relates to methods of Ueatinent and u> 
novel pharmaceutical compositions for use in such 
xnethoda. 

DESCRIPTION OF TKE PRIOR ARTS jj 
In British Patent No 2022078 there are disclosed a 
number of pyranoquinolinc compounds which are indi- 
cated for use in the treatment of reversible airway ob- 
straction. Pharmaceutical compositions containing 
these compounds are also dcficribcd, especially compo- 20 
sltious in which the uciive ingredient in powder form 
with a mass mediioi diameter of from 0.1 tu 10 micron*. 
British Patent Application No 21S7291A describcar the 
particular uilliiy of the dtsodium salt of emc nf these 
compotmds, 9-eihyl-6,9-dihydro^,6-dioxo-ia-propyl- 25 
4H-pyrano(3a.g)quinoline.2,8-dicaxboxyUc add, in the 
treatment of reversible airway obstruction. Also de- 
scribed arc powdered aerosol compositions of this salt 
for adminictiation to the lun^: and physical forms of the 
sail which are especially suilabic for formulation in this 30 
way. 

BRIEF SUMMARY OF THE TNVENTTQK 
We have now surprisingly fuund that when it is ad- 
ministered in aqueous solution tlie same compound is* .^S 
efficacious in the tr^tmcnt of a variety of disorders of 
the eye notably coigmictivitis, as well as in the treat- 
ment of cdiain disorders associated with other organs. 

Thus, according to the invention there is provided a 
method of treatment of a condition selected irom the 40 
£TOUp comprising: 

conjunctivitis* keratitis, 'allergic eyes', adenovirus 
infections, corneal homografc rejection, anterior 
uveitis; 

nasal polyps vaxoiriotnr rhfnitis, allergic manifesTa- 45 

tions of the nasopharynx; 
reversible obstructive airways disease; 
Crohn^s disease, distal cohtis and proctitis, which 
method comprises administration to a patient suf- 
fering from such a condition of a thempeuLically iO 
effective amount of an aqueous solution of 9-ethyl- 
6,9^dihydro-4,6-dio xo- 1 0-propyJ-4H.pyrano(3,2- 
£)4aiuollii^2,S-dicarboxyHc acid or a pharmaccud- 
cally acceptable s^t ihcreuf. 
By the term 'conjunctivitis' we mean tnllamTTiauiry 33 
disorders of the conjunctiva comuiouly chitraeleHKcd 
by photophobia and irritation. The condition may he 
bacterial or vital and encompasses a number of !ci>ccific 
types of conjunctivitis; for instance, seasonal aUergic 
coniunctivids , perennial allergic conjunctivitis, vernal 60 
caiaxxh ^vernal kerato-<x)njunctiviti6) , 'irritable eye' or 
'non-speciric conjuncttviu&\ Herpes Simplex Conjunct!* 
vitifi. Herpes Zoster Conjunctixatis and phlyctenular 
conjunctivitis. 

Similarlj*, by the lemi 'keralili*;' wc mean innamnma- 65 
tiou of the coruea whidi taay involve its superficial 
Slirface C^uperficiaJ keraiilih' includini; the localised 
form luiown a& 'corneal ulccnitiim') »r be confined to 
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ihe deeper layerK (SmcrsriTiiil kcTBtiiii'). Oihex panicu- 
lar forms of keratitis which m»y be mcntioxicd include 
Herpes Simpleix Kemiiti* and Herpes Zojtcr Kcradiis. 
I'roctitis includes chronic Oc ulcerative) and non- 

9 speciiic procciiis. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Phanmaceutieally acceptable salts of the active ingrc- 

10 dicnt include salts with metal cations, such as alkali 
mctMl cations. We particularly prefer the disodiuzn salt 
which is comTnonly referred lo as ucdocroiuil Mxlium. 

The so|ntton u administered by a rcuie appropriate to 
the condition being treated. For iustauce, adznini.strM- 
tion may be to the eye inira-nasally (e,£. as a luwul 
&pray)» by inhalation as & nebulised clond or rectally ax 
nn enema. 

We prefer administration of the solution to be by a 
route other than by inhalation. In particular, we prefer 

20 administration to be to the eye. 

The lolution may contain from about 0. 1 to 1 0% w/v 
of the active ingredient. However, we prefer the acUve 
mgredient to be present at a level of lexs than 5% and 
more particuharly lefit; than 3% w/v. eg. 0^%. 1.0% or 

25 2.0% w/v, The conceaimtion of choice will depend of 
course inter alia on the nature of the condition ro be 
treated, its severity and the mode of adminisiixMiicm cif 
The solution. 

In addition to the active ingredient the solution gen- 
30 emlly contains one or more pharxnaoeutically accept- 
able additives. Examples of classes of additive which 
may be present are; 

a) chelating or sequcstexing agents, 
, , b) preservatives, and 
.^5 c) viscosiiy-modifylng agents. 

Suitable chclatixxg or sequestering agents include ko- 
dium cartxixymcthyl cellulose, citric, taiiaric or phos- 
phoric acid, and amino carboxylate compounds. Tlie 
preferred chelating agent, however, is ethyJenediaminc 

40 tctraaceticacidorasaltthereof. especinlly itsdi-sodiujn 
salt. 

The concentration of the chelating or sequestering 
; agent should be such as to ensure that no precipitate of 
metal salts of the active ingredient occurs. A suitable 

45 concinli-alitm of chaaiing or sequestering agent may be 
from 0.005 to 0.5, e.g. 0.01 or 0.1% w/v. 

The choice of preikirvaiivc, where the w>lulicin cum- 
tains a preservative, may depend on the route of admin- 
istration. Preservatives suitable for solutions to be ad- 

50 ministered by one route may possess detrimental prop» 
ertici; which preclude their administration by another 
route. For nasod and ophthalmic solutions, preferred 
preservatives include quaternary ammonium cx»m- 
pounds, in particular the mixture of alkyi benzyl dt- 

33 methyl ammonium compounds known generically as 
^Bcrnralkonium Chloride'. For solutions to be adminis- 
tered by inhalation, however, the preferred preserva- 
tive is chlorbuTol. Other preservatives which may be 
iwcd, especially for solutions to be administered rec- 

60 tally, include alkyl esters of p-hydroxybcnzoic acid and 
mixtures thereof, such ua the mixture of the methyl, 
ethyl, propyl and butyl cstcre which is eold under the 
tradename '"Nipasiat". 

The concentration of preservative should be such as 

63 to ensure effective preservation of the solution ie such 
that bacterial growth in the solution is inhibited. For 
most preservatives the concentration tvill typit^ly lie 
in the mnge 0.001 to 0.1% w/v. However, in the case of 
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chlorbutol acceptable conccntraaons axe greater iban 
0^3% but less than 0.6% w/w ie the concentration of 
chlorbutol j£ OJ25 to profciably 0.3 to 055% e.fi. 

0.5% w/w. 

Suitable vlsooidly cnhuscan^ M^ccnts which may be 5 
incorporated into the i^oluiton include uurfaozncn ic 
polymers ofacp^lic acid crosfi-IiailLed wiili m pcilyaJkcnyl 
polyethcr. ^TIuniimiifif^ntagnR^^^ silicate, metliylcellu- 
losc, hydioxypropyl mcthylccUulose and other cellu- 
lose dcrivmtivcs. 10 

The viscosity of the solution will depend, inter alia» 
on the particular viscosity enhancing agent tised and its 
molecular weight and on the target organ. However, 
the solution preferably has a viscosiiy of at least 100 cps, 
xnore preferably at lca2>t 200 cps and especially more 15 
than 4O0 cp$, at a shear rate of 50 s" ^ The viscosity of 
the suluLiun is preferably less than 10000 cps» more 
prcfermbly \e%s than 1000 cps and especially less than 
500 -cpR^ Ml a shcnr mtc of 50 »- 1. 

Viftcosilio; mtc prerfcmhly determined using a roia- 20 
tioniU viscometer such ak a Rhcomat 30 (Rhcomat is a 
Trade Mark), at a temperature of from 1 5* to 25* C. e.g. 
20' C. 

yoT applications which involve the solution being 
administered as a spray e.g. ihrou^ a nasal pump, wc 25 
prefer the viscosity enhancing o^ent to have a low vis- 
cosity- at high shear rates, e.£. from about 100 cps lo 
about 300 cps at 140 s""l. and a high viscosity at low 
t^heux rain^ c.5. from about 700 cps to about 1200 cps at 
15s-l. 30 

Vitctwrity enhancing Agents which we prefer include 
hydi*oxypropyl mcthylccUulose and cjirbomers, in par* 
licular the carhomer sold as Carhopol 9M, the viscosity 
of a neutralised 0.5% w/w aqueous dircpendon of which 
lies in the range 29400 to 39400 cps and the heavy metal 35 
content of which is 0.002^5> or leas.-W^rhe amount of dP 
viscosity-modifying agent required 10 flbhteve the dfr- 
sired viKcosity will depend on the particular agent used 
and also on its molecular weight However, we prefer 
to use up TO about 2% w/w, e.g. 0.5 to 1.55« w/w of 40 
viscosity ei:thanciug agc=uL 

The solution may also conUiin uthcr conventional 
czcipicnts. e.g. sodium chloride, dcxLrciKc or manmrnl, 
and buffers, eg. sodium dihydiogen orihopliosphuie 
(sodium acid phosphate BP), di-sodi\im hydrogen plioju 45 
phaie (sodium phosphate BP) sodium citrate/ciiric acid, 
and boric acid/sodium borate. The proportion and con- 
centration of excipients and buffers may be varied 
within fairly wide ranges, provided the resulting solu- 
tion in aftabic and non-irritant whea applied to the appro- 50 
prialc lisM i rx The maximum total concentration of ex- 
cipients and bufTcn; is preferably loss, than 5% w/v and 
more preferably Ickr than 2% w/v. Sohmons for rectal 
administration may contain buTVing agents, e.g. methyl 
cellulose, to aid retention in the bowcL 55 

I'hc solution may be made isotonic with physiolog- 
ical fluids by the incorporation of a suitJcJolc tonicity 
a^cnt c-g. sodium chloride. The solution typically con- 
lainE from about 0.1 to 1.0. more typically 0.5 to 1.0% 
w/v sodium chloride. tO 

Although physiological pH is about 7.4, we prefer the 
pH of ihesoluLioQ lo be in the range 3.5 to 6, preferably 
4 to 5.5. In this range uf pH, ihc >:tabi]ity of the solution 
is enhanced, surprisingly with no deleterious effects 
such as undue tissue irritation. 65 

The composidon of the invention may be made up, 
for example, by dissolving the active ingredient, chelat- 
ing or sequestering agent Of included) and excipients (if 
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from 5 to 20 xni «'» .• ^Jutions w «>« P*ni*,-j jsux 

S^r^- d.y. More frc 
^ .«:advaflUiS«»'»* * ^ rise to hifiber con- 

JfoUowvug Examples, 
^on-preserved .ebolisersoluuon 



40 



sodium Oitoride 



q.s- 
VolOO 



Example 2 
preserved nebuUsex solution 



Scdium hydro»dc 



0.5^ w/v 
0.79 
0-5 

tolUO 



T >ariftea — ' — 
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£) were thett added lo ibc solution. The pH of the wlu- 
Uou w;iR iuljusicd Ui between 5 and 5.5 by tiddiiion of 
wKlmm hydroxide i»nd the volume made up to 1000 ml 
with pwrified WAtex*. 

^Tlie tolutioa WM^ filled into polyethylene borUes of 
120 ml uapitcity. 

Example 3 

NasAl Solution 



NcUociiumJ Suaiurn 

SodramCUoridc ' 0.713 

BejuaikoiUum CUond* o m 

Purified Water J, joq 



Nedooromn sodium (100 g), sodium chloride C71^ e> 
imd diaodium cdct*tc (1 g) were dissolved in appro^d- 

20 matcly 5 liters of purified water. To this solution a dis- 
persion of benzaBconiuni chloride solution 50% USNF 
C4 in approximately 1 liter of purified water waa 
added- The solution was made up to 10 liters xviih puri- 
fied water, .<;tirred for 30 minutes, filtered to remove any 

25 complex formed and then sterile filtered and fUled into 
bottles. 
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Example 4 
Opthalmic Solution 



Nedocfomil Sodium 2-00% w/v 

Bcnzalkos^imn Chloride 0.O2 

Oitodivfn CdeuTc o!oS 

ffa'NiiuQi OiluriUe q^^ ^ 

35 Purified Watcf to lua 

Prepared by the method of Example 3 above. 
Hxample 5 
Viscous Nasal or Ophthalmic Solution 



Nftd.>sioixii3 sodium 1.0% w/w 
Dtsodnm odetAtc q.I 
AS lieazaJkommn chloride Qot 
Cvbopol PMF 0 
Sodium hydroxide q\ 
Pu'iHrJ water u'l 1«) 

30 20 c of nedocrnmn .^cxiium and 2 5 of di-wdium edc- 

Uice were dissolved in approximately 600 s of Purified 

waie^ A. diLpersion of 0.808 c of Bcnralkonium Chlo- 

nde Solution 50% USNF in approximately 200 z of 

purified water wa5 added and the resulting dispcr3ion 

55 made up TO 1000 g with purified water and stirred for 30 
xxunutcs* 

'ilie dispersion was filtered through a ghiss fibre pre- 
filter and the first 100 ml discarded. The remainder of 
the filter^ toIuUon was filtered through u pre-stcriliscd 

60 0.22 um membrane filter and the filiraie collected 

0-5^1° Citrate waj; iiddcd to 4.15 p of Caxbopol 

934P w titirred until the Carbopol was fully disper^d. 
Xhc pH of the dispersion was adjusted to between pH 
5.5 and 5.8 by addition of 2M sodium hydroxide solu- 

65 uon. The dispersion was mixed untU a homogeneous 
uniform gel was formed. The gel was made up to 500 c 
with purified water, remixed and filtered through a 13 
um stainless steel filter. 
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The viscosiiy of the so2%xuon at 20* O and » »hcar raic 
of 50&— 3 was found to lie in the range 42a^4S0 cps. 

Example 6 

Enema Solution 



NcU4>taromU &»diuiB aiSffc w/v 

(HlpmnimL i* & IfiulMWifli) 10 

Sodium Chleride 0.B12 

FDrified Wiiufr ro 100 



Methyl cellulose or other agenu may be added to aid 
retention of the fioluiion in the bowel. 

Example 7 

Study of 2% Nedocromil Sodium Hyc-Orops in the 
Treatment of Seasonal Aller^gic Conjunctivitis 

32 patients (1 1 male» 21 female) with u^o» in thr. range 
4 to 69 (average 25.2) participalcd in an investigation of 
the efficacy of an aqueous solution of nedocromil so- 
dium in the treacmenr of seasonal aller^c cojuunctivitis. 
The solution used bad the composition given in Exam- 25 
pic 4. One drop (U.04 ml) was administered per eye four 
times a day for four weeks. 

At the end of the trial, both the paQent and the super- 
vising elinician were asked to rate the effectivcncfis of 
the treatment, using the following 0-3 scale: 

0««zic eontrol of symptoms 

1 «a3£li|fht control 

2 <=s mod crate control 
3c3fu11 control 
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